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(57) Abstract 

A stent delivery device (20) is disclosed that includes an inner tube (30) having a distal portion (32) which carries the stent (10) on 
the delivery device (20). At least part of the inner tube (30) is formed from a spirally wound wire. A movable outer tube (50) is used to 
constrain the stent (10) in a radially contracted state on the distal portion (32) of the inner tube (30). A substantially straight elongate wire 
(34) is configured inside the spirally wound wire and bonded at the distal and proximal portions of the wound wire. The outer tube (50) 
may have at least one side port (54) adjacent to the distal portion in communication with the annular space between the outer tube (50) and 
the inner tube (30) allowing radiopaque fluid to be injected through the annular space and out the side port (54) in the vicinity of the stent 
(10). 
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STENT DELIVERY DEVICE 

Background of the Invention 
In recent years, stents have been developed for 
use in various body lumens to maintain the patency of 
5 such lumens. Applications for stents include biliary 
ducts, the esophagus, respiratory tracts, and various 
blood vessels. In order to deliver a stent to a 
treatment site within the body, the stent should be 
radially expandable from a small diameter 
10 configuration for transport to a treatment site. 
Once at the treatment site, the stent should be 
radially expandable to attain a larger diameter 
configuration to engage the walls defining the body 
lumen to be treated. 
15 Radially self -expanding stents, such as 

described in U.S. Patent Nos. 4,655,771 and 5,061,275 
are generally preferred because of their self- 
expanding characteristics. There is no need for a 
device to radially expand these stents once the stent 
20 is at the treatment site. Instead, the stent can be 
delivered to the treatment site in a reduced diameter 
configuration and then the stent can be allowed to 
radially self-expand into engagement with the wall 
defining the body lumen to be treated. 
25 Delivery devices known in the art generally have 

a movable outer tubular member that constrains the 
stent in a contracted state on an inner catheter. 
The outer tubular member is removed from contact with 
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the stent to allow the stent to radially self -expand 
for deployment in a body lumen. 

Where the stent is to be delivered to a remote 
body site, such as the biliary duct or a blood 
5 vessel, the stent delivery device will preferably 
afford the physician with the ability to visualize 
the placement of the stent under fluoroscopy. A 
desirable characteristic of a stent device is the 
ability to inject radiopaque or contrast media 
10 through the device and illuminate the area of 
treatment. With this ability the physician can 
ensure that the stent is deployed at the treatment 
site. Currently available stent delivery devices are 
deficient in this regard because they do not have the 
is ability to allow radiopaque or contrast fluid to be 
injected directly to the area where visualization is 
most important for the physician. 

Another desirable characteristic for a stent 
delivery device is the ability to "recapture" a 
20 partially deployed stent. This feature would allow a 
physician to reposition a stent after partial 
deployment if the location at partial deployment is 
not correct. 

The stent delivery device should also be both 
25 flexible and longitudinally rigid. Flexibility is 
desirable in order for the stent delivery device to 
navigate the sometimes tortuous path used to get to 
the treatment site. This is especially true where 
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the treatment site is a blood vessel, such as the 
renal, carotid or coronary arteries. Longitudinal 
rigidity is preferred to provide "pushability" . This 
"pushability" ensures that the physician will be able 
5 to push the stent delivery device through the anatomy 
to the appropriate treatment site. 

Therefore, it would be desirable to provide a 
stent delivery device that affords the physician with 
the ability to observe the stent during deployment 
10 under fluoroscopy. 

It would also be desirable to provide a stent 
delivery device that has the ability to "recapture" a 
partially deployed stent. 

It would be further desirable to provide a stent 
15 delivery device that is flexible. 

It would be still further desirable to provide a 
stent delivery device that is longitudinally rigid. 
Summary of the in Yfln tl ffn 
TheBe and other objects are achieved by the 
20 stent delivery device of the present invention. The 
stent delivery device includes an elongate inner tube 
which may or may not include a central lumen for 
accommodating a guidewire. At least a portion of the 
inner tube is formed from a coil wire. The proximal 
25 portion of the inner tube may be formed from a stiff, 
preferably metallic, tube. The distal portion of the 
inner tube may be covered with a suitable polymer if 
desired. 



WO 96/13228 



PCT/JB95/00684 



4 

A flexible outer hose may surround the inner 
tube to confine the stent in a radially contracted 
state on the inner tube. When it is desired to 
deploy the stent at a treatment site, the outer hose 
5 is moved proximal ly with respect to the inner tube to 
uncover the stent and allow the stent to radially 
self -expand into engagement with the vessel wall. 
One or more side ports may be formed in the flexible 
outer hose near its distal end- This allows 

10 radiopaque fluid to be injected through the annular 
space between the flexible outer hose and the inner 
tube and exit from the side ports adjacent to the 
stent during deployment. As a result, the physician 
has the opportunity to observe the stent during 

15 deployment and ensure that the stent is properly 
positioned. 

A small recapture sleeve may be located on the 
inner tube in the area that carries the stent. This 
recapture sleeve may have a soft durometer and a 

20 plurality of grooves formed therein. This 

combination of features creates high friction and 
mechanical interference between the recapture sleeve 
and the stent to hold the stent on the inner tube as 
the outer tube moves proximally and distally over 

25 most of the length of the stent. This provides the 
delivery device with the " recap turability" 
characteristic . 
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In sum, the present Invention relates to a 
device for delivering a radially self -expanding stent 
to a remote treatment site in a body passage, having 
an elongate inner tube with a distal portion and a 
5 proximal portion made of a spirally wound wire; 

an outer tube movably surrounding at least part 
of the inner tube; and a substantially straight 
elongate wire configured inside or outside the 
spirally wound wire and bonded to the spirally wound 
10 wire at the distal portion and at the proximal 

portion of the spirally wound wire. The device may 
be laterally flexible but essentially longitudinally 
rigid. The straight wire may have a generally 
circular cross-section with a diameter of about .005 
15 inches (.127 mm) to about .01 inches (.254 mm), and 
the straight wire may have a generally rectangular 
cross-section and sides of from about .002 inches 
(.051 mm) to about .012 inches (.305 mm). The 
spirally wound wire may have a generally rectangular 
20 cross-section and sides of from about .002 inches 
(.051 mm) to about .016 inches (.406 mm). The 
spirally wound wire may have a generally circular 
cross-section with a diameter of about .004 inches 
(.102 mm) to about .02 inches (.51 mm). The straight 
25 wire and/or the spirally wound wire may be made of a 
material such as stainless steel, a superelastic 
alloy such as nitinol, nickel and its alloys, or 
titanium and its alloys. 
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The present invention also relates to a device 
for delivering a radially self -expanding stent to a 
remote treatment site in a body passage, having: an 
elongate inner tube with a distal portion and a 
5 proximal portion made of a spirally wound wire; an 
outer tube having a distal portion and a proximal 
portion movably surrounding at least the distal 
portion of the inner tube wherein the outer tube has 
at least one side port located in the distal portion 
10 of the outer tube; and a substantially straight 
elongate wire configured inside or outside the 
spirally wound wire and bonded to the spirally wound 
wire at the distal portion and at the proximal 
portion of the spirally wound wire. 
15 The present invention also relates to a device 

for delivering a radially self -expanding stent to a 
remote treatment site in a body passage, having an 
elongate inner tube with a distal portion and a 
proximal portion made of a spirally wound wire; an 
20 outer tube movably surrounding at least part of the 
inner tube; a substantially straight elongate wire 
configured inside or outside the spirally wound wire 
and bonded to the spirally wound wire al: the distal 
portion and at the proximal portion of the spirally 
25 wound wire; and a recapture sleeve coaxially located 
along the distal portion of the elongate inner tube. 

The recapture sleeve may be made of a tube having a 
eoft durometer and it may have a plurality of grooves 
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formed therein* The elongate inner tube may be at 
least partially coated by a lubricious material on 
the inside, on the outside, or on both the inside and 
outside. 

5 The present invention also relates to a method 

of deploying a radially self -expanding stent in a 
remote treatment site in a body passage, including 
the steps of inserting a delivery device having an 
elongate inner tube having a distal portion and a 
10 proximal portion made of a spirally wound wire, an 
outer tube having a distal portion and a proximal 
portion movably surrounding at least part of the 
inner tube wherein the outer tube has at least one 
side port located in the distal portion of the outer 
15 tube, and a substantially straight elongate wire 

configured inside or outside the spirally wound wire 
and bonded to the spirally wound wire at the distal 
portion and at the proximal portion of the spirally 
wound wire; partially deploying the stent by moving 
20 the outer tube in a proximal direction; and injecting 
radiopaque fluid through an annular space between the 
inner tube and the outer tube so the radiopaque fluid 
flows through the at least one side port in the area 
where the stent is to be deployed. 
25 Brief Description of the Draw^ gP , 

The above and other objects and advantages of 
this invention will be apparent upon consideration of 
the following detailed description, taken in 
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conjunction with the accompanying drawings, in which 
like reference characters refer to like parts 
throughout. The following detailed description and 
drawings are provided in order to illustrate, and not 
5 limit, the present invention. 

FIG. 1 is a side view, partially in section of a 
first embodiment of the present invention; 

FIG. 2 is an enlarged side view of the distal 
portion of a second embodiment of the present 
10 invention; 

FIG. 3 is a perspective view of a recapture 
sleeve of the present invention; 

FIG. 4 is a side view of an inner tube of the 
present invention; 

is FIG. 5 is a view taken along line 5-5 of FIG. 4; 

and 

FIGS. 6-8 are side views of a distal portion of 
a stent delivery device of the present invention and 
a radially self -expanding stent in various stages of 
20 a stent deployment operation. 

Deta i led Description of f.he Tnvp nt -^ n 
The following detailed description of the 
delivery device 20 is based on its use with a self- 
expanding stent 10 as described in U.S. patent Nos. 
25 4,655,771 and 5,061,275. Such a stent 10 has a 

generally wire braided mesh structure. However, it 
is to be understood that delivery device 20 could be 
used with other radially self -expanding stents. 
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Stent 10 is placed on a stent delivery device 20 
in a radially contracted state for delivery to the 
treatment site in a body vessel. Stent 10 is carried 
by the distal portion of delivery device 20. The 
5 proximal portion of delivery device 20 generally 
remains outside of the body for manipulation by the 
operator. 

Delivery device 20 comprises an elongate inner 
tube 30 , preferably having an axially extending lumen 
10 35 therethrough. Inner tube 30 has a distal portion 
32 that is formed from a coiled wire. This wire 
forming distal portion 32 may be wound over a mandrel 
with a suitable outer diameter in such a manner that 
the resulting coils are closely spaced similar to a 
15 solid spring. The wire forming distal portion 32 can 
have either a round or rectangular cross section. A 
rectangular cross section is preferred for a number 
of reasons. It presents a smoother inner surface to 
lumen 35 so that a guidewire can be easily slid 
20 through, if desired. It also minimizes the wall 
thickness of inner tube 30. The dimensions of the 
wire may be chosen to maximize the strength and 
flexibility of distal portion 32 while minimizing its 
size. A wire having dimensions of 0.004 inches by 
25 0.012 inches (.102 mm by .305 mm) is preferred, 

although other dimensions may be utilized depending 
upon the particular application. For instance, the 
spirally wound wire may have a generally rectangular 
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cross-section with dimensions of about .002 inches 
(.051 mm) to about 0.016 inches (.406 mm). This 
wire can be formed of any suitable material such as 
stainless steel, a superelastic alloy such as 
5 nitinol, nickel and its alloys or titanium and its 
alloys. Preferably stainless steel is used. 

The spirally wound wire will generally be 
tightly wound, and in some cases wound coils will 
firmly abut each other. In some cases the wound wire 
10 will be wound such that spaces exist between some or 
all of the coils. 

A straight wire 34 extends through lumen 35 
along a length of distal portion 32 and is bonded 
thereto at each end. In other embodiments, straight 
15 wire 34 will be configured outside of inner tube 30. 
In some cases, more than one wire 34 will preferably 
be configured inside and/or outside the spirally 
wound wire. Wire 34 prevents inner tube 30 from 
unraveling inside the body like a spring, and allows 
20 the wound wire to remain essentially longitudinally 
rigid. Wire 34 can be bonded to inner tube 30 by any 
standard means such as arc welding, soldering, 
brazing or using adhesives. However, laser welding 
is preferred. it can be bonded at one or more points 
25 at each end. It will generally be bonded at or near 
the ends of the wound wire, but bonding may 
alternatively be performed away from the ends of the 
wound wire. Wire 34 preferably has a circular cross- 
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section with a diameter of 0.0065 inches (.165 mm). 
Generally, diameters of about 0.005 inches (.127 mm) 
to 0.01 inches (.254 mm) are suitable. Smaller 
diameters will generally minimize binding with a 
5 guide wire that may be passed through lumen 35. 
Other dimensions may be utilized depending upon the 
particular application. Wire 34 could also have a 
rectangular cross section, and may have eideB from 
about 0.002 inches (.051 mm) to about 0.012 inches 
io (.305 mm). A suitable polymer such as polyurethane, 
FEP, PTFE or silicone may be used to cover the outer 
diameter of distal portion 32. Such a covering can 
increase the structural strength, and can also 
confine wire 34 when it is configured outside of 
15 inner tube 30. The covering can also increase the 
lubriciousness of distal portion 32. However, it has 
been found that an uncovered distal portion 32 is 
generally sufficiently lubricious and that there is 
minimal interference with outer tube 50. 
20 The elongate inner tube of the present invention 

will typically be from about 50 to about 250 cm, 
depending upon the particular indication. The 
portion made of spirally wound wire may be the entire 
length of the inner tube or less than the entire 
25 length. In the case of renal indications, for 

instance, the proximal most 7-15 inches (IB - 3 8 
cm) of the inner tube may comprise a tube of rigid 
material, and the remainder may comprise a spirally 
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wound wire. In some cases, the spirally wound wire 
will extend to the proximal most section of the 
elongate inner tube and be configured inside of a 
tube of rigid material in the proximal portion. 
5 One or more standard radiopaque markers 36, 37 

can be placed along the distal portion 32 such that 
they are located on one side or on either side of 
stent 10 when it is placed on distal portion 32. 
At its distal end, inner tube 3 0 is provided 

10 with a tip 31, through which lumen 35 continues. Tip 
31 is preferably tapered to facilitate the insertion 
of delivery device 2 0 through a narrow opening in a 
body vessel. It is generally soft with no sharp 
edges. Tip 31 is generally flexible so it is easily 

15 trackable over a guide wire. Preferably a UV curable 
adhesive is used to bond tip 31 to the wound wire 
that forms distal portion 32. In addition, tip 31 
may be plasma etched to provide a clean surface for 
better adhesion between the coiled wire and tip 31. 

20 The proximal portion 33 of inner tube 30 may be 

formed from a tube of rigid material, such as 
stainless steel, composite, polymer, or some other 
suitably rigid material. Proximal portion 33, when 
formed from a rigid material, provides added 

25 "pushability" to delivery device 20 and also provides 
a "working surface" for the deployment mechanism of 
delivery device 20. Preferably an adhesive such as 
cyanoacrylate is used to bond the distal end of 
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proximal portion 33 to the proximal end of distal 
portion 32. 

Preferably a short , low durometer recapture 
sleeve 40 is coaxially located about distal portion 
5 32. The length of recapture sleeve 40 must be 
sufficient to hold stent 10 in place. It has been 
found that recapture sleeve 40 is preferably 2 - 3 nun 

in length. Generally, lengths of 1 mm to the 
length of the constrained stent on the delivery 
10 device are suitable. Recapture sleeve 40 is 

preferably formed from a silicone or other polymeric 
tubing such as polyurethane with a Shore hardness 
between about 3 OA and 9 OA. Such a low durometer for 
recapture sleeve 40 creates a higher frictional force 
15 with stent 10 than exists between outer tube 50 and 
stent 10. Recapture sleeve 40 is preferably formed 
with a plurality of grooves formed therein. These 
grooves result in a mechanical interference fit 
between stent 10 and recapture sleeve 40 to aid in 
20 holding stent 10 on inner tube 30. Thus when stent 
10 has been partially deployed by proximal movement 
of outer tube 50 and it is desired to recapture stent 
10 to reposition stent 10 in the body lumen, outer 
tube 50 can be moved distally over stent 10 to 
25 reconstrain stent 10 on inner tube 30 without stent 
10 moving axially along inner tube 30 with outer tube 
50. The exact location of recapture sleeve 40 on 
inner tube 30 depends on the desired maximum amount 
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that stent 10 can be deployed with recapturabllity 
still feasible. Preferably recapture sleeve 40 
should be located along the most proximal quarter of 
the length of stent 10 when it is constrained on 
5 inner tube 30, such as about 3-10 mm distal from the 
proximal marker band 36. 

Outer tube 50 surrounds inner tube 30 in coaxial 
fashion. Preferably outer tube 50 is formed from any 
suitable polymer such as polyurethane, polyether 
io block amide nylon or some other polyamide. Outer 
tube 50 may be coated on the inside and/or on the 
outside with a lubricious coating, such as silicone, 
to facilitate ease of movement in the vessel and 
during deployment or during recapturing of stent 10. 
is The proximal end of outer tube 50 is connected to a 
valve body 60 having a side port 61. This 
arrangement allows outer tube 50 to be moved off of 
stent 10 by moving valve body 60 in the proximal 
direction, side port 61 allows fluid such as 
20 radiopaque fluid to be injected between outer tube 50 
and inner tube 30. Valve body 60 preferably extends 
over proximal portion 33 of inner tube 30. This 
allows valve body 60 to be slid easily over inner 
tube 30 and locked to inner tube 30 by means of 
25 compression gasket and threaded screw knob. 

Outer tube 50 may include at least one and 
preferably two side ports 54 located along its distal 
portion. Additional side ports 54 could also be 
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employed. Side ports 54 allow radiopaque fluid that 
is injected through the annular space between outer 
tube 50 and inner tube 30 to exit delivery device 2 0 
in the region where stent 10 is deployed. Side ports 
5 54 are preferably located circumf erentially about 
outer tube 50 such that each one is offset from the 
other by 180°. The use of multiple ports 54 allows 
flow of radiopaque fluid from delivery device 20 even 
if one port is blocked. Side ports 54 should have a 
10 large enough diameter to allow sufficient radiopaque 
fluid flow therefrom to "illuminate" the area to be 
treated. It has been found that a diameter of about 
0.010 - 0.025 inches (.254 - .635 mm), and preferably 
about 0.015 inches (.381 mm) is suitable where 
15 delivery device 20 is used to deploy a stent in the 
renal artery of a human. As a result, the physician 
using delivery device 20 to deploy stent 10 can 
visualize stent 10 under fluoroscopy during the stent 
deployment procedure because the radiopaque fluid 
20 will "illuminate" the vessel where the stent is to be 
deployed. The physician can thus ensure that stent 
10 is properly located at the treatment site prior to 
complete deployment of stent 10. 

The location of side ports 54 will preferably be 
25 proximal of the distal end of outer tube 50. Without 
side ports 54, the radiopaque fluid would generally 
exit outer tube 50 at its distal end and would flow 
past the stent deployment area because of the flow of 
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body fluid past delivery device 20. Having side 
ports 54 proximal of the distal end of outer tube 50 
allows the radiopaque fluid to flow out of delivery 
device 20 in the exact area of stent deployment. A 
5 suitable location for side ports 54 is about 4 - 10 
mm proximal to the distal end of outer tube 50, and 
preferably about 7 mm proximal to the distal end of 
the outer tube 50. Side ports 54 should not 
interfere with the distal and proximal ends of stent 
io 10 during deployment or recapture. Where stent 10 is 
formed of a braided wire structure, the ends of stent 
10 contain a plurality of exposed wire ends. if side 
ports 54 were to cross over either end of the distal 
end of stent 10, it is possible that one of the 
is exposed wires would engage with one of side ports 54 
and prevent deployment or recapture. Thus side ports 
54 should be located on outer tube 50 such that side 
ports 54 are proximal of the distal end of stent 10 
when stent 10 is constrained on inner tube 30 by 
20 outer tube 50 and distal of the proximal end of stent 
10 when it is partially deployed on inner tube 30 by 
outer tube 50. 

To deliver stent 10 to a treatment site in a 
body vessel, stent 10 is placed in a radially 
25 compressed state in a coaxial relationship over 

distal portion 33. stent 10 is constrained on inner 
tube 30 by outer tube 50. It is important that stent 
10 not be confined too tightly on inner tube 30. 
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Outer tube 50 should apply just enough force to stent 
10 to hold stent 10 In place. Outer tube 50 can be 
removed from surrounding relation to stent 10 by 
pulling valve body 60 and outer tube 50 in a proximal 
5 direction. Along with the movement of outer tube 50 
in the proximal direction, the distal end of stent 10 
will be exposed in a radial direction to engagement 
against the wall of the body vessel. At this point, 
radiopaque fluid can be injected in the annular space 
io between outer tube 50 and inner tube 30 so that it 
exits through side ports 54. This allows the 
physician to view the location of stent 10 under 
fluoroscopy. If the physician observes that stent 10 
is properly placed, outer tube 50 can be moved 
is further proximally to deploy more of stent 10 until 
stent 10 is completely deployed. On the other hand, 
if stent 10 is improperly located, outer tube 50 can 
be moved distally and/or inner tube 30 can be moved 
proximally to recapture stent 10 back onto inner tube 
20 30 and under outer tube 50 for movement to the proper 
location. 

A safety stop can be positioned along proximal 
portion 33 of inner tube 30 proximal of valve body 
60. Safety stop is comprised of a locking tubular 
2 5 member that prevents movement of valve body 60 in the 
proximal direction when safety stop is locked in 
place. Thus safety stop can be located so that it 
prevent b valve body 60 from moving too far proximally 
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to prevent complete deployment of stent 10. In this 
way, the operator of delivery device 20 in reminded 
to check the location of stent 10 prior to complete 
deployment. 

5 Another feature of the invention is the use of 

etched markings on proximal portion 33. These 
markings are located such that they give the operator 
of delivery device 20 an indication of the amount 
that stent 10 has been deployed when valve body 60 
10 reaches the markings. 

Thus it is seen that a stent delivery device is 
provided that provides the physician with the 
opportunity to view the location of the stent during 
the deployment procedure, that allows for 
is "recapturing" the stent and that is flexible and 
longitudinally rigid. The described embodiments are 
presented for purposes of illustration and are not 
limiting. 
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CLAIMS 

What is claimed is: 

1- A device (20) for delivering a radially 
self -expanding stent (10) to a remote treatment Bite 
5 in a body passage, comprising: 

an elongate inner tube (30) comprising a 
spirally wound wire having a distal portion (32) and a 
proximal portion (33); 

an outer tube (50) movably surrounding at 
10 least part of the inner tube (30); and 

a substantially straight elongate wire (34) 
bonded to the spirally wound wire at the distal 
portion (32) and at the proximal portion (33) 
thereof . 

15 2 - The device (20) of claim 1 wherein the 

substantially straight elongate wire (34) is 
configured inside the spirally wound wire and the 
device (20) is laterally flexible but essentially 
longitudinally rigid. 
20 3 - The device (20) of claim 1 wherein the 

straight wire (34) has a generally circular cross - 
section with a diameter of about .005 inches (.127 
mm) to about .01 inches (.254 mm). 

4. The device (20) of claim 1 wherein the 
25 straight wire (34) has a generally rectangular cross - 
section and has sides of from about .002 inches (.051 
mm) to about .012 inches (.305 mm). 



WO 96/13228 



PCT/IB95/00684 



20 



5 



5. The device (20) of claim 1 wherein the 
spirally wound wire has a generally rectangular 
cross-section and has sides of from about .002 inches 
(.051 mm) to about .016 inches (.406 mm). 

6. The device (20) of claim 1 wherein the 
spirally wound wire has a generally circular cross - 
section with a diameter of about .004 inches (.102 
mm) to about .02 inches (.51 mm). 

7. The device (20) of claim 1 wherein the 

io straight wire (34) and/or the spirally wound wire is 
formed from a material selected from the group 
consisting of stainless steel, a superelastic alloy 
such as nitinol, nickel and its alloys and titanium 
and its alloys. 

15 8 • A device (20) for delivering a radially 

self-expanding etent (10) to a remote treatment site 

in a body passage, comprising: 

an elongate inner tube (30) having a distal 

portion and a proximal portion comprising a spirally 
20 wound wire having a distal portion and a proximal 

portion; 

an outer tube (50) having a distal portion 
and a proximal portion movably surrounding at least 
the distal portion of the inner tube wherein the 
25 outer tube (50) has at least one side port (54) 

located in the distal portion of the outer tube (50); 
and 
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a substantially straight elongate wire (34) 
bonded to the spirally wound wire at the distal 
portion and at the proximal portion thereof, 

9. The device (20) of claim 8 wherein the 
5 substantially straight elongate wire (34) is 

configured inBlde the spirally wound wire and the 
device (20) is laterally flexible but essentially 
longitudinally rigid. 

10. A device (20) for delivering a radially 

10 self -expanding stent (10) to a remote treatment site 
in a body passage, comprising: 

an elongate inner tube (30) comprising a 
spirally wound wire having a distal portion and a 
proximal portion; 
15 an outer tube (50) movably surrounding at 

least part of the inner tube (30); 

a substantially straight elongate wire (34) 
bonded to the spirally wound wire at the distal 
portion and at the proximal portion thereof; and 
20 a recapture sleeve (40) coaxially located 

along the distal portion (32) of the elongate inner 
tube (30). 

11. The device (20) of claim 10 wherein the 
recapture sleeve (40) is formed from a tube having a 

25 soft durometer and has a plurality of grooves formed 
therein. 

12. The device (20) of claim 10 wherein the 
elongate inner tube (30) has an inside and an outside 
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and the inner tube (30) is at least partially coated 
by a lubricious material on the inside, on the 
outside, or on both the inside and outside. 

13. The device (20) of claim 10 wherein the 
5 aubstantially straight elongate wire (34) is 

configured inside the spirally wound wire and the 
device (20) is laterally flexible but essentially 
longitudinally rigid. 

14. A method of deploying a radially self- 

io expanding stent (10) in a remote treatment site in a 
body passage, comprising: 

inserting a delivery device (20) having an 
elongate inner tube (30) comprising a spirally wound 
wire having a distal portion and a proximal portion, 
is an outer tube (50) having a distal portion and a 

proximal portion movably surrounding at least part of 
the inner tube (30) wherein the outer tube (50) has 
at least one side port (54) located in the distal 
portion of the outer tube (50) , and a substantially 
20 straight elongate wire (34) bonded to the spirally 
wound wire at the distal portion and at the proximal 
portion of the spirally wound wire; 

partially deploying the stent (10) by 
moving the outer tube (50) in a proximal direction; 



25 and 



injecting radiopaque fluid through an 
annular space between the inner tube (30) and the 
outer tube (50) so the radiopaque fluid flows through 
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the at leaet one side port (54) in the area where the 
stent (10) is to be deployed. 

15. The method of claim 14 wherein the 
substantially straight elongate wire (34) is 
5 configured inside the Bpirally wound wire and the 
device (20) is laterally flexible but ensentially 
longitudinally rigid. 
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